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ABSTRACT

The effects of yam(Dioscorea) on lowering cholesterol level and its mechanism were investigated. The concentrations of plasma
and liver lipids, and the excretions of fecal neutral sterol and bile acid were measured in male Sprague-Dawley rats, Five Groups of 8
rats were fed hypercholesterolemic diet(1% cholesterol, 10% lard ; control), hypercholesterolemic diet plus 15% or 30% dried yam
powder prepared by either hot-air(15HY, 30HY) or freeze dry(15FY, 30FY) for 4wk. Plasma total lipid, total cholesterol and
triglyceride concentrations of 30FY werc significantly lower than control(21, 30 and 43%, respectively. p <C 0.05). Liver total
cholesterol level was also significantly lower(28%, p <C 0.05), but HMG-CoA reductase activity was higher in 30FY(230%, p < 0.05)
than in control. Although no significant differcnces in fecal neutral sterols were observed among groups, the yam-fed rats
apparently had less bacterial degradation of cholesterol as indicated by a significantly greater proportion of fecal cholesterol to
coprostanol than in controls. Total fecal bile acids were significantly greater in rats fed yam(15HY . 5 folds, 15FY ; 12, 30HY : 12,
20FY ; 22) than in controls. The ratio of secondary to primary bilc acids was almost 8 times lower in 30FY than in control. These
data indicate that yam lowers cholesterol both in plasma and in liver through increasing fecal bile acid excretion as well as HMG-
CoA reductase activity. Freeze-dried yam, which possesses viscosity, was more effective in cholesterol-lowering action than hot-air
dried onc. (Korean J Nutrition 32.(6) : 637643, 1999)

KEY WORDS : yam, cholesterol, HMG-CoA reductase, fecal neutral sterol, fecal bile acdid.
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1. 2y ®R

ulE AR QFEAl E5E] & FrlelA 199730 s8¢
Ao 44, v ata 2mm FAZ dd¢ F 9F= 70T
A 12417 AR(EFdxvpsigey, A= WAz
At 72" vl= Cyclotec 1093 Sample Mill(Foss Te~
cator, Sweden)Z vhfatH 2 100 mesh A2 3% A
& A22 AgEgn

2. N5 A N9

Sprague-DawleyA & #(200g + 10g), AL U4
FFEAEERE st 1793 B&A7 F T} §
ehE) ] 5702 1ro] 477k ARSIt AEAel= AIN-
76 dietg 71F o2 FAEGoH 1Y~ EES S H2
317] gkl BE AUT] 1%9) FH~HET 10%9] @
ol=F Fofslsth vk} Aole 4R ARHY) == ¥%
AT e a7 55 28 15% (15HY. 15FY) == 30%
(30HY, 30FY) FFo=2 FH3led spod, npriest
71 FOE B A oo HEFE =dsgv}

3. N=EY AFH

ARSI B F 1M AAAR FES ether®= 7MY
A AR Gg BRYEEA Qs Q422](3,000
rpm, 102)5k] 22 A& W§ 2ASHT. 2 HEFs)
o st 70 BasEt). 94 wojyo] WgE

Table 1. Food intake, body weight gain and food efficiency ratio

7 P AFY T NS ES w2 Fol BEdE vy
o] NEZ S, B3 AHAITE AHsn 2718
ARG F Aesia -10Te Rt £ £4 st
erols? ©E4 Hld RS S48 HAste] LBFE A 5Y
e ERE Hol YEHRAA EAT F AFZRAT

4. NE BN

va HAeo] FAA 2 Folchf#? o2 F&5lo A gkaty
o Zcholesterol®} HDL~cholesterol 5=+ cholest-
erol csterase® o4-g ZAE kit(eRIAIY, )& AL
£3589 212} 500nm$} 540nmol A, FAXE 5 lipo-
protein lipaseZ AM&she kit(oRakAeF, s44)2 505 nm
4} spectrophotometer® 8|4 A gksigict

5. Jt HMG-CoA reductase Y &%

7+2A 2 0.25M sucroseZ T3 (Polytron) gt &, 9.
000xgell Al 2083 A48 45 AL FHetz o &
105,000 x golM 6087t YA #-2l8le] microsomal pel-
let& dol -70C RIASAWE ARE AHESIY. &
¥42 Hulcher 59 ¥g®d o2} 412nmels F4=
Z£75l3 ©|Z CoA-SH nmole/min - mg protein .2
YERAT Microsomed] ©d AHL Lowryg*# oz
3tsart.

6. BEI WHHESY pH, BHOEY FY sterolstt
B0 HNT 57

AZd Y BhSES TR 4 20My B4y

sl pHE 45140 28] 34 sterols

D dE4 242 Miettinen® Grundy 59] 8% o g

2% ¥ gas chromatography(Hewlett Packard 6890)

9} flame ionization detector® A 23t}

7. WA
22 A8d3+ SPSS'PC B4 package® Ahg-al
AETG FIX o} BEFHAE AT, a=0.05 FE

g B

Groups Food intake (g/day) Body weight gain (g/day) Food efficiency ratio (%)
Control "6.29 + 1.18™* 554 + 0.66™ 3387 + 1.84°
15HY? 15.82 + 0.74 5.13 £ 0.37% 32.44 + 1.83°
15FY 15.71 + 0.99 477 + 0.67* 30.24 + 2.99°
30HY 16.32 + 0.49 5.28 + 0.30™ 32.35 + 1.56®
30FY 15.63 + 0.74 5.10 £ 0.46™ 32,63 + 2.49®

1) Values are mean £ SD, n =8
2) ns; not significant

3) Values with different alphabet within the column are significantly different at =0.05 by Duncan's multiple range test
4) Abbreviations used: 15HY, 15% hot-air dried yam diet; 15FY, 15% freeze dried yam diet
30HY, 30% hot-air dried yam diet; 30FY, 30% freeze dried yam diet



4] Duncan’s multiple range test® Z+ 2372 HFR
e #e)4dE& AAsA

A5 sH= Table 13} 2t} 2o]
Tl frelAgde] Rz, A% S
Ao g 15FYS A sae thxTat foF9l
ztelE gk, AFF7lel 2lelA 15FYTo] dzrrtt
Fodog v vehd AL o] FY AFA|Fo] TdE T
o Hlal| thd 57| WE ez Azttt

2. golat kel AjyLE o e HMG-CoA reductase 2
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B e EARA 84 Hojdfe Y&
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Table 2. Plasma lipid concentrations of rats fed hypercholesteralemic diet with yam powders prepared by hot air- or freeze-drying

Total lipid Total cholesterol HDL-cholesterol Triglyceride
mg/dl
Control Y474.38 + 55.00% 213.31 & 42.65° 13.75 + 3.42™ 97.63 + 44.75°
15HY 405.00 = 72.31%* 202.56 % 66.53° 16.74 + 3.47 72.34 + 31.71*
15FY 437.50 + 64.53° 197.57 + 52.99™ 14.77 £ 2.06 64.48 + 23.08%
30HY 390.00 + 90.08° 179.97 + 41.00™ 15.27 & 2.99 56.21 + 31.82°
30FY 372,50 + 48.92° 149.57 = 59.42° 16.79 + 5.98 56.45 + 15.91°

1) Values are mean &+ SD, n = 8

2) Values with different alphabet within the column are significantly different at @ = 0.05 by Duncan's multiple range test

3) ns: not significant

Table 3. Liver weight, hepatic lipid concentrations and HMG-CoA reductase activities of rats fed hypercholesterolemic diet with yam powd-

ers prepared by hot air- or freeze-drying

Liver weight (g) Total lipid (mg/g)

Total cholesterol (mg/g)

Triglyceride (mg/g) HMG-CoA reductase®

Control M4.08 + 1.29™ 170.56 + 20.14™ 36.05 + 6.08° 24.90 = 5.94™ 0.68 £ 0.16*
15HY 1407 £1.75 170.56 * 18.87 3372 = 6.72° 24.62 + 4.09 1.02 + 0.28®
15FY 14.01 £ 153 168.56 + 24.19 31.81 £ 7.71* 22.76 + 517 129 + 047"
30HY 14.87 £ 1.34 164.06 * 38.70 32.09 + 11.71% 24.37 + 3.65 1.23 + 0.40%
30FY 1361 £ 1.30 143.63 = 33.87 25.89 + 7.64° 21.64 + 5.41 1.55 + 0.56°

1) Values are mean + 5D, n =8
2) ns: not significant

3) Values with different alphabet within the column are significantly different at & = 0.05 by Duncan's multiple range test

4) nmole/min - mg protein
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Table 4. Cecal weights, cecal wall weights and pH of rats fed hy-
percholesterolemic diet with yam powders prepared by hot air- or
freeze-drying

Groups Cecal weightiwet g) Cecal wall weight() Cecal pH
Control  ".72 + 0.53% 0.74 + 0.08" 8.39 + 0.32°
15HY 2,67 + 0.62° 1.00 + 0.17° 8.00 + 0.32°
15FY 3.61 £ 1.41° 1.19 + 0.21° 8.02 + 0.20°
30HY  4.22 & 097° 1.31 £ 0.15° 7.70 + 0.24°
30FY 5.82 x 0.95¢ 1.51 + 0.19¢ 7.56 =+ 0.34°

ot Base] giok® &, gy pH7F HolAd it
FFE o3 FENeE AEAT)E 49 To-dehyd-
roxylase®] &4e| A== diadet HAU] £ sl
2l ojz} @FA AAo] Zradrhe Huk gt ® upbds)
Aoz A 23RE] #uE F4 F7MzIeR Xo|g)
A AFE Do B g A gadst o¢ =
o, mebA] et tigt dwads S A0z Alsdr)

4. BHY A BH229 T sterolsdf BEM AT

B (Table 5)& 15% vlA7IFAA 2T v+
50%, 30% "HEZFIAE 100%9] #9359 718 2%
o, Aazihg 749 Aol VehbA] gkghrt, B Fol F
3 sterols Fuldze 9oz vle] HAR Q18 F3g
HdE7) glaed, wad $4 sterols®] #4(Table
6)ell oA nte) A# 7t $71E<% cholesterol®] ®i4
H-§L ooz S718Hs ¥ | cholesterol dHAREQ
coprostanol®] ¥jAd B &2 felF oz 7+43le 30HYT
2 Y2TY 29%, 0FYT-2 79 6%%He] HldHS]
o} whehA 389 cholesterol/coprostanole] w4 we)
ZF7to] Wt #0140 2 F7)ate] 30HYS} 30FYsell A 2
7+ 12.5%F 5722 di&7-9] 3.00] 8]3) Z+z}k 4,269} 19,14
o 712 Ry B9 5 24 sterolsy] £yl ol 9]
Z—lo] 2}017]- gj\ﬁl’ﬂ 7-131]—‘——- 2] EJ'—J\]-_J ZHH 3 Z(Ta-
ble 5)°ll M= vk} HHF Folel vleE|A G54t o)
Table 6. Composition of fecal neutral sterols and cholesterol/copro-

stanol ratio of rats fed hypercholesterolemic diet with yam powders
prepared by hot air- or freeze-drying

Groups  Coprostano! Cholesterol  Cholesterol / Coprostanal
% of total neutral sterols

Control "25.28 & 635 7472 & 6.35° 3.00 £ 1.06°

15HY 19.48 + 5.97° 8052 + 597° 413 + 1.99°

15FY  10.86 + 8.19° 89.14 + 8.19° 8.21 + 4.19°

30HY  7.33 + 6.07° 91.74 * 5.65° 12.50 + 5.65°

30FY  1.74 + 0.64°.99.18 + 1.69° 57.18 + 27.69°

1) Values are mean £ SD, n = 8.
2) Values with different alphabet within the column are significantly
different at & = 0.05 by Duncan's multiple range test

1) Values are mean + SD, n=8
2) Values with different alphabet within the column are significan-
tly different at o = 0.05 by Duncan's multiple range test

Table 5. Fecal weights, fecal excretion of total neutral sterols and total bile acids of rats fed hypercholesterolemic diet with yam powders

prepared by hot air- or freeze-drying

Groups Dry feces (g/day) Total neutral sterols (mg/day) Total bile acids (mg/day)
Control Y0.66 + 0.13% 9295 £ 5.12% 1.65 + 043°
15HY 0.96 + 0.14° 88.53 & 15.97™ 845 + 7.05°
15FY 094 + 0.11° 86.58 = 12.49™ 2039 £ 4.82°
30HY 1.37 + 0.26° 84.74 £+ 16.99% 20.46 + 13.66°
30FY 1.33 + 0.20° 102.52 + 1247 36.75 + 17.41°

1) Values are mean + 5D, n = 8

2) Values with different alphabet within the column are significantly different at @ = 0.05 by Duncan's multiple range test
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Table 7. Composition of fecal bile acids of rats fed hypercholesterolemic diet with yam powders prepared by hot air- or freeze-drying

Groups coc? CA LCA DCA

% of total bile acids
Control 72927 + 548 0.00 £ 0.00° 17.40 + 3.84° 53.34 + 6.31°
15HY 2095 £ 4.60® 11.75 &+ 5.14* 15.03 + 3.72™ 52.26 + 6.56
15FY 2442 £ 7.83% 24.16 + 6.35™ 11.98 + 2.98° 39.44 + 11.62%
30HY 13.11 £ 15.47° 39.66 + 2552° 1219 = 6.91° 35.04 + 16.95"
30FY 38.22 + 26.73° 41.94 + 26.71° 529 + 5.06° 14.54 £ 17.30°

1) Abbreviations used: CDC, chenodeoxycholic acid: CA, cholic acid: LCA, lithocholic acid; DCA, deoxycholic acid

2) Values are mean £ SD,n = 8

3) Values with different alphabet within the colurnn are significantly different at o = 0.05 by Duncan's multiple range test

Table 8. Levels of primary, secondary and secondary/primary ratios of bile acids of rats fed hypercholesterolemic diet with yam powders

prepared by hot air- or freeze-drying

Groups Primary bile acids® (mg/day) Secondary bile acids (mg/day) Secondary/Primary
Control "0.47 + 0.0 1.19 + 0.39° 2.53 + 0.60°
15HY 2.87 £ 2.45° 560 + 4.62° 1.95 + 0.89°
15FY 9.88 + 3.69" 1055 + 3.91° 1.07 &+ 054
30HY 991 + 7.27° 1050 = 7.93° 1.06 + 0.94°
30FY 27.53 £ 11.96° 9.24 + 11.95" 0.33 + 043°

1) Values are mean = SD,n = 8

2) Values with different alphabet within the column are significantly different at & = 0.05 by Duncan's multiple range test
3) Primary bile acids = sum of cholic and chenodeoxycholic acids: Secondary hile acids = sum of deoxycholic and lithocholic acids

HFe FojHor Fristsvt dE=79 1.65 mg/dayel
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